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"Westinghouse was not a trained engineer . . . apart from
his air brake, he is more rightly regarded as a great manu-
facturer than as a great inventor or a great engineer." Pre-
sumably that reviewer would not call Archimedes a trained
engineer, or Leonardo da Vinci or Watt or Stephenson.
They never heard of Sadi Carnot's "Motive Power of
Heat/' or of Rankine's "Civil Engineering" or Bartlett's
"Analytical Mechanics." They did not go to the Ponts et
Chausees, or the "Boston Tech/' or pay a thousand
guineas to sit five years in the office of an eminent engineer
in Westminster. But they contrived to do famous things
in engineering, not to say immortal things. There seem to
be several kinds of training.

Westinghouse had one encounter with the laws of nature
which illustrates well some of the things that happened to
him for lack of training in theory, and' the laws won. It
illustrates, too, his persistence. It is known only to a small
group of engineers. In reading Lord Kelvin's philosophical
and mathematical papers, he came upon one written in
1852, which took hold of his imagination. This was upon
"The Economy of Heating and Cooling Buildings by
Means of Currents of Air." Lord Kelvin (then Professor
William Thomson) showed that by the extraction' of heat
from the atmosphere by suitable apparatus, requiring 0.288
horsepower to drive it, thirty-five times as much air could
be raised thirty degrees fahr. in temperature as could be
raised to the same degree by the direct expenditure of the
heat equivalent of the 0.288 horsepower of energy. That
is, if the entire heat energy of one pound of coal were con-
verted into mechanical energy in a perfect thermodynamic
engine, that would, by extracting heat from surrounding
objects (the atmosphere), raise as much air thirty degrees
m temperature as would the perfect combustion of thirty-